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Summary 
Between 11 and 25 November 2020, several workshops were organized in Vwawa (Mbozi district) and 
Momba (Momba district), in the Songwe region of Tanzania. The workshops trained government 
extension workers in the use of the Maize-Nutrient-Manager (MNM) (version 2) mobile phone application 
for field-specific nutrient management advice. Forty-nine extension workers were trained, 38 and 11 
from Mbozi and Momba district, respectively. Among the trained extension workers, 26 had participated 
in similar workshops in 2019. The training enables extension workers to provide fertiliser management 
advice for the upcoming 2020-21 season. 
Next to providing field-specific nutrient management advice, the MNM application collects detailed field-
level management data, including yields achieved in the previous seasons. This data is used to analyse 
of the effects of management practices and previous MNM advice on fertiliser use efficiency. For this 
year, the MNM will generate new advice for farmers and record the outcomes of previous season’s MNM 
advice. This will complete data collection for the 2019/20 season. 
The MNM training workshops were jointly organised by Wageningen University (WUR) in the 
Netherlands, the Tanzania Agricultural Research Institute (TARI)-Uyole, and the District Agricultural, 
Irrigation and Cooperative Officers (DAICOs) for Mbozi and Momba districts.  
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1. Introduction 
This document reports on several workshops that were organized by the NWO-GCP4 project ‘Scaling 
Readiness of Nutrient Management Decision Support Tools’ in the Mbozi and Momba districts of 
Tanzania, between 11 and 25 November 2020. The workshops trained in total 49 government extension 
workers in the use of the second version of the Maize-Nutrient-Manager (MNM) mobile phone 
application for field-specific nutrient management advice. These trainings enabled extension workers to 
provide field-specific fertiliser, and fertiliser management advice to smallholder maize growers for the 
upcoming agricultural season. However, as MNM advice provision is management-based, the recording 
of farmers’ management practices and their effects (on yields) in the 2019-20 season constitutes an 
important element in MNM use.  
The workshops were prepared by Wageningen University (Mukoma Kilakila and Jens Andersson), and 
jointly organized with the Tanzanian Agricultural Institute in Uyole (TARI-Uyole; Boniface Minja and 
Gregory Bundala), and the district-level departments of Agriculture in Mbozi and Momba districts (Lydia 
Shonela and Oscar Mwilongo). 
This report is organized as follows: First, a brief background of the MNM application and its purpose is 
provided, followed by a description of the workshop participant selection, the main aims of the training, 
the different modules and exercises of the training, and the training materials used. Second, new 
features of the MNM (version 2) application are explained. Lastly, some recommendations for future 
MNM workshops are outlined.  
 
 
Figure 1: Participants and trainers of the MNM workshop held in Vwawa, Songwe region, 20 November 2020 
  
Maize-Nutrient-Manager (MNM) training workshops, Songwe region, Tanzania, November 2020 
 
 Page 6 of 28   
 
2. Providing field-specific nutrient management advice with MNM 
The Maize-Nutrient-Manager (MNM) mobile phone application was first introduced in the Songwe region 
of Tanzania’s Southern Highlands in November 2019. MNM provides field-specific fertiliser 
management advice to smallholder maize-growing farmers. The MNM advice focuses on specific field 
characteristics (landscape, soil texture), maize crop management practices and crop-based indicators 
(nutrient deficiency symptoms) of soil nutrient supply (Dobermann et al., 2002). Thus, MNM fertiliser 
advice is generated based on a field’s management history and conditions. Then the field-specific advice 
by MNM follows 4R stewardship principles which reflect: 
• Right type, 
• Right source,  
• Right rate,  
• Right time of fertiliser application. 
In the MNM, however, the right rate is replaced by the right balance of N and P nutrients as required 
by the maize crop, based on the observation that smallholder farmers often lack the resources to invest 
in fertiliser, or that their maize production is not primarily geared towards profit maximalization (but for 
instance, oriented towards limiting labour and cash inputs). MNM therefore does not advise profit 
maximizing input levels but takes farmers’ fertiliser investment as the basis for advice provision. The 
MNM focuses on achieving an appropriate N:P ratio in the fertiliser applied (Andersson et al., 2020). 
The NP ratio adopted by MNM follows a standard ratio of 6:1 (120kg N and 20kg P ha-1) for the maize 
crop in the Songwe region. The standard advice does not include K as soils in the Songwe region are 
not considered K deficient.  
MNM thus replaces a common focus on profit maximization and achieving high production levels, with 
a focus on balanced fertiliser use and appropriate fertiliser management in order to improve fertiliser 
use efficiency. 
MNM was first introduced and used in the Mbozi and Momba districts, between November 2019 and 
January 2020. In that period, about 1,000 maize-growing farmers were provided with MNM advice by 
32 trained extension workers from the two districts. Digitally produced MNM advice was written onto 
Advice Forms by the advising extension worker. The forms also served as record sheets for the farmers, 
to note down management practices such as planting dates, weeding frequency and fertiliser use over 
the season.  
In 2019, in total 35 extension workers were trained in workshops organised by Wageningen University, 
TARI-Uyole, and the district-level Departments of Agriculture, just before the start of the 2019/20 maize 
growing season. Half-day workshops equipped participants with phones and the skills necessary for 
effective MNM advice provision.  
MNM use in Songwe region serves a double purpose. First, MNM collects detailed field-level 
management data at scale. Such data is indispensable for the generation of field-specific advice, yet 
hardly available. Agricultural surveys often lack the detail required and are implemented irregularly. 
Consequently, survey data cannot serve as a basis for field-specific advice provision. Second, MNM 
provides direct field-specific advice, based on the recording of farmers’ past input use and management, 
the field conditions, and the fertiliser investment the farmer indicates he/she is planning for the upcoming 
season.  
To enable analyses of the effects of management practices and field conditions on fertiliser use 
efficiency – in order to identify efficiency enhancing management practices – records of management 
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practices need to be complemented with field-level yield data. Hence, this year’s use of MNM is not only 
generating new advice for farmers, but also aims to record the outcomes of previous season’s advice, 
and complete data collection for the 2019/20 season. The second version of the MNM app thus 
incorporates additional modules for farmers that received MNM-advice in the 2019/20 season. This 
module includes routines to: 
1) identify the 2019/20 MNM-advice in the existing dataset (by linking the advice ID to the 
extension worker, as well as the farmer’s name, phone number and the MNM field’s size); 
2) make a GPS-measurement of the harvested maize area (as this area may be smaller or bigger 
than the area the farmer planned to plant before the 2019/20 season), and; 
3) to record the harvest (kg grain produced), and the maize variety and quantity of seed (kg) used  
Data on actual fertiliser use on the MNM-fields was already collected during the season, by means of 
the Farmer Record sheets (see also figure 4).  
Figure 2 presents a schematic overview of the different advice ‘pathways’ of MNM (indicated as red and 
blue arrows), depending on whether advice is generated for an existing MNM field (in which case the 
harvested area is measured), a new field that was cultivated to maize (the harvested area is measured 
when different from the area to be planted), or a new field that was cultivated to some other crop (only 
the area to be planted to maize will be measured by MNM). 
 
Figure 2: A schematic overview of the different advice ‘pathways’  of MNM in the 2020-21 season , depending on 
whether advice is generated for an existing MNM field, a new field cultivated to maize or a new field that was 
cultivated to some other crop. 
 
Initial findings of MNM use in the 2019-2020 season (Andersson et al., 2020; Kilakila, 2020) suggest a 
positive impact of MNM use on the fertiliser use efficiency of MNM-farmers as compared to non-users, 
but evidence is thin, due to limited data availability. The 2020 COVID situation, which prevented 
extensive fieldwork and data collection, seriously hampered data analyses. The use of MNM in advance 
of the 2010-21 season can fill this data gap and enables a more extensive impact analysis of one year 
of MNM advice provision.  
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3. Workshop preparation and selection of participants 
Participating extension workers were selected in consultation with the DAICOs of Mbozi and Momba 
districts together with the TARI-Uyole team. Extension workers who participated in the in the 2019-20 
MNM advisory season, were prioritized. First, because of their prior experience in using MNM for advice 
provision. Second, we aimed to collect additional (yield) data from the farmers they advised in the 2019-
20 season. It was assumed the earlier participating extension workers generally remember who they 
advised.  
The criteria used for the selection of new participants were:  
1. The extension worker must be based in the Mbozi or Momba district and willing to participate 
in MNM advice provision after the workshops.  
2. Must have a smartphone or at least prior experience of using a smartphone.  
Extension workers who were participating in the 2019-20 MNM pilot were asked to preferentially visit 
the maize fields for which MNM advice was generated prior to the 2019-20 season. Otherwise, there 
were no criteria imposed for extension workers’ selection of farmers or maize fields. Table 1 provides 
an overview of the trained extensionists 
A series of 5 workshops were organized to train 49 extension workers in total. A first workshop took 
place on the 11 November 2020 (19 out of 20 invitees attended). A second workshop took place on 12 
November with 20 extension workers attending. As some participants themselves had smartphones that 
could run MNM, not all phones available for distribution had been distributed after these two days. 
Hence, an addition 3 smaller workshops were organized (with 10 more participants in total) a few days 
later. A full participant list of the different workshops held is attached in Appendix 1. 
 
Table 1: Overview of the trained government extension workers in MNM workshops in Mbozi and 











Mbozi district 15 23 8 13 7 10 
















As Table 1 shows, the majority of participants were men, which probably reflects the larger number of 
male extension workers in the two districts. However, as extension workers ownership and experiences 
with smartphones was also used as a selection criteria, higher smartphone ownership and use among 
men has probably reinforced the uneven distribution.  
With 49 extension workers trained, it is projected 1,500+ maize-growing farmers will be advised in the 
2020-21 season. 
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4. Workshop aims and programme 
4.1 Workshop Aims 
Effective use of MNM requires skills in using a smartphone and, more importantly, understanding the 
logic behind MNM app for field-specific fertiliser advice provision. Thus, the objectives of the workshops 
were: 
1. To understand the background and rationale of MNM, including: 
• The need for field-specific advice in smallholder maize cultivation 
• What makes MNM stand out from other digital advisory tools  
2. To understand how MNM works on the smartphone 
3. To acquire the practical skills needed for using MNM in the field, and particular its area measurement 
protocols (for measuring harvested maize and preferred planting areas)  
 
Figure 3: Training MNM workshop materials; android phones, and user manual leaflets for the extension workers, 
the participants. Photos were taken during the workshop in Vwawa, Songwe Tanzania on 11 November 2020. 
4.2 MNM training programme  
The training had five main sessions. The first session introduced the concept and logic of giving field-
specific fertiliser advice. The second session focused on how the MNM application works. The third 
session was dedicated to practice using MNM in advice provision, before visiting farmers in the field. 
The last two sessions were mostly focused on advice provision for this season of 2020-2021 and 
provided participants ample opportunity to ask questions. 
4.2.1. Session one: Why give field-specific fertiliser advice? 
We introduced the concept of field-specific fertiliser advice for smallholder maize-growers. We discussed 
the challenges of yield variability within the Songwe region, farmers’ low and highly variable fertiliser 
use as compared to the blanket fertiliser recommendation for maize (120 kg N/ha, 20 kg P/ha). We also 
identified clusters of factors that determine yields: field management history, field conditions and the 
agro-ecological conditions. We concluded the session with explaining the properties of MNM that 
distinguish it from other advisory apps.  
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4.2.2. Session two: How MNM works 
We started the session by explaining the connection between MNM app and ODK collect App. We 
explained how to operate the MNM app. In addition, we presented the key questions MNM asks the 
farmer before it generates the actual advice. These questions relate to: 
1. Field management practices in the previous season such as fertiliser use, and crops grown. 
2. Field conditions such as landscape position, field slope, and soil texture  
3. Fertiliser investment for this season of 2020-2021 
4.2.3. Session three: MNM advice provision practices  
After discussing how MNM works, participants had to practise themselves. During this session, 
participants were divided into smaller groups of 2-3 participants). In these smaller groups, a role-play 
was organised, with one group member being a farmer receiving MNM advice for the first/second time, 
and the other being an MNM adviser. The MNM focused on: 
1. Asking farmer about maize field management history and field conditions. 
2. Field measurement (of the harvested maize area/ the area to be planted to maize) 
The practices started in the workshop room, then for field measurement, the participants went out to 
practice in the open space located outside the conference hall (at Hekima motel, Vwawa, Songwe).  
 
 
Figure 4: In A and B, discussion in small groups during MNM advice provision practice. 
In C and D, participants are practising GPS field measurement in the open space outside 
the workshop hall at Hekima motel in Vwawa on 12 November 2020. 
Maize-Nutrient-Manager (MNM) training workshops, Songwe region, Tanzania, November 2020 
 
 Page 11 of 28   
 
The training workshop conducted in Ndalambo village in Momba district with 3 participants involved 
actual visits to farmers during practice. One of the farmers visited plans to grow maize in his 4 acre plot 
for the season of 2020/21. It is the first time he is getting MNM advice. We first visited his homestead 
and recorded the GPS location. It turned out that he had already bought some fertilisers for his four-
acre maize field located about 5km from his house. We went to his field and took field measurement, 
and MNM advised the farmer based on the: 
• Past field management practices   
• Field conditions  
• And fertiliser he already bought. He had two bags of NPK () and three bags of DAP. 
4.2.4. Session four: MNM advice provision this season of 2020/21 
An advice target of 35 farmer per extension worker was agreed. This meant that each extension worker 
was given 35 FIELD ADVICE forms, one which to write the field-specific advice generated by MNM 
(figure 5). Leaving the form with the farmer, the backside of the form is used by the farmer to record 
















4.2.5. Session 5: Questions, challenges and opinions 
Most questions participants asked, focused on the GPS-based field measurement. A recurrent question 
as was how to set MNM for field measurement (as is shown in figure 7). The Field measurement leaflet 
(in Swahili) was handed out to guide extension workers when in the field.  
Figure 5: The MNM advice form and farmer record book.  The forms will be handed out to farmers 
advised with the MNM app. 
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Figure 6: MNM App screens for GPS-based field measurement. From left to right: Instruction on how to set 
the GPS; Starting a measurement; Setting the input method; and starting the measurement. 
 
4.3 Additional MNM advisory materials 
The training sessions made use of a PowerPoint presentation (full workshop presentation is found in 
appendix 2). In addition, user manuals leaflets on (1) GPS-based field measurement and (2) general 
use of MNM (in Swahili) were distributed among workshop participants (figure 7). The GCP-4 project 
made an additional seven smartphones available to the 25 made available by TARI-Uyole.  
 
Figure 7: User manual leaflets (in Swahili) on 
MNM use and GPS field measurement. 
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5.  New features of the MNM application, 2020-21 season (version 2) 
As mentioned above, some farmers will receive MNM advice for a second time this season. Therefore, 
the application now includes an additional module for the collection of additional (yield) data on the 
2019-20 season MNM fields. Next to this added ‘2019/20 harvest’ module, the 2020-21 version of MNM 
has several other new features. 
5.1. Seed quantity advice 
Based on a farmer’s preferred row spacing, in-row spacing, seeds per planting station and maize variety 
(if newly bought), the MNM can now calculate the amount of seed (kg) of the preferred the variety the 
farmer should buy for the measured planting area (figure 8). This advice module is based on a 
germination rate of 90% for newly bought hybrid maize seeds. 
(a) Maize variety (preferred) (b) plant spacing (preferred)    (c) seed quantity advice 
 
Figure 8: (a) Preferred maize seed variety. (b) Question about preferred planting distance (in-row and row 
spacing) and seed rate. (c) the MNM advice on seed rate for the measured planting area. 
 
5.2 Dual language and NPK advice for observed K-deficiency in beans 
The 2019/20 version of MNM bi-lingual: English and Swahili. The English version was translated to 
Swahili since the majority of users speak and understand Swahili better than English. Figure 8a and b 
show the English and Swahili version of MNM. The operating language can be changed at any moment 
while using the app. 
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(a)    MNM in English               (b) MNM in Swahili               (c) K-deficiency in beans 
            
Figure 9: MNM App as it appears in both the English (a) and Swahili (a) languages. (c) shows the symptoms of K-
deficiency in beans with the question that a farmer is asked whether they observed similar symptoms in their beans 
in previous season of 2019-20. 
 
In order to provide better advice for crop-rotated fields, the MNM-2019/20 version incorporates a new 
question enabling a farmer to identify K-deficiency in his/her common bean crop. If the farmer indicated 
that the MNM advice field had common beans on it in the previous season, MNM asks whether K-
deficiency was observed, and if so, MNM advises to use NPK based fertiliser at planting. The farmer is 
asked whether the observed K-deficiency symptoms are similar to the photo in figure 8c. It needs to be 
noted, however, that plants looking like those on the picture, often suffer from multiple nutrient 
deficiencies. Hence, next to a K-containing basal dressing, the use of a fertiliser with additional micro-
nutrients is advisable. 
6. Observations on workshop participation 
Participants were active during the training. The participants who were involved in the first round of MNM 
advice provision (in 2019/20) shared their experiences with extension workers participating for the first 
time. This was very helpful, especially during smaller group discussions and practices, as some 
participants freely shared their practical experience. Future workshops may also make use of this, but 
also may benefit from actual farmer visits during the MNM use practices. In the workshop organised in 
Ndalambo village, the extension workers participating for the first time found it very helpful to visit 
farmers and provide them with MNM advice on the spot, as part of the training exercises.   
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Observed problems in plants result in adjusted fertiliser advice: 
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Write the MNM advice on the ADVICE FORM and hand to the farmer  
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   Go outside and practice yourself! 
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